5,907,039 1 AMINO ALCOHOL DERVATIVE AND METHOD FOR PREPARING THE SAME
FIELD OF THE INVENTION
The present invention relates to a method for preparing 2-acylamino alcohol derivatives which have a function to enhance or inhibit biosynthesis of glycolipids and also have antiviral, antitumor, metastasis inhibition and nerve cell growth enhancing functions. Furthermore, the present invention relates to novel amino alcohol derivatives which are useful in preparing the 2-acylamino alcohol derivatives.
BACKGROUND OF THE INVENTION
A 2-acylamino alcohol derivative, 2-decanoylamino-3-morpholino-1-phenyl-1-propanol (hereinafter referred to as "PDMP), represented by the following formula:
has an activity to control biosynthesis of glycolipids, but the activity is greatly different among its four Stereoisomers. Therefore, Separation of its optically active isomerS is car ried out by a method in which decanoylaminoacetophenone is condensed with morpholine by Mannich reaction and then reduced with sodium borohydride to obtain PDMP as a mixture of four stereoisomers, resolution of the diastere omerS is effected by a crystallization method and then optical resolution of the racemic compounds is effected by a crystallization method (J. Lipid Res., 28:565-571 (1987) , and Advances in Lipid Research, 26:183-213 (1993) ).
SUMMARY OF THE INVENTION
An object of the present invention is to provide a proceSS for preparing optically active substances of PDMP having plural asymmetric centers and its analogues using a chiral compound as the Starting material at high efficiency, par ticularly a Stereoselective Synthesis proceSS which requires no complicated optical resolution Step.
Another object of the present invention is to provide novel amino alcohol derivatives which are useful for preparing PDMP and its analogues.
In order to develop a simple and general Stereoselective proceSS for preparing PDMP and its analogues, the inventors of the present invention have conducted intensive Studies and found as the results that all of the four stereoisomers of PDMP or its analogues can be stereoselectively synthesized by establishing Synthetic Steps which comprise Stereochemi cally proceeding reactions using, as the main Starting mate rial and asymmetric Source, an N-protected-2-aminopropanediol which has two asymmetric centers in its molecule in advance and whose amino group is protected with a urethane type protecting group which can be obtained at a reasonable price as a reagent for peptide Synthesis use, and have also found novel amino alcohol derivatives as intermediates of the Synthetic Steps. The present invention has been accomplished based on these findings. Accordingly, these and other objects of the present inven tion have been accomplished by a process for preparing a 2-acylamino alcohol derivative which comprises the follow ing steps: 
wherein P, RandR each has the same meaning as those defined above, (B) leaving P from said amino alcohol derivative repre
Sented by formula (2) to Synthesize an amino alcohol derivative represented by the following formula (3):
wherein R' and Reach has the same meaning as those defined above, and (C) reacting said amino alcohol derivative represented by formula (3) with a carboxylic acid represented by R''COOH or a reactive derivative thereof, wherein R' represents an alkyl or alkenyl group having from 3 to 18 carbon atoms which may be Substituted with a hydroxyl group, to prepare a 2-acylamino alcohol derivative represented by the follow ing formula (4):
R2-CH-CH(NHCOR)-CH(OH)-R
wherein R, R and R' each has the same meaning as wherein R and R are the same or different and each represents a hydrogen atom, a lower alkyl group, a lower alkenyl group, a hydroxyl-lower-alkyl group, a lower alkoxyalkyl group, an amino-lower-alkyl group, a cycloalkyl group, a hydroxycycloalkyl group, an aralkyl group or a piperazino group which may be Substituted with a lower alkyl group; R represents a hydrogen atom or at least one Substitu ents which are the same or different and are Selected from a hydroxyl group, a lower alkyl group, a lower alkoxyl group, a hydroxyl-lower-alkyl group, a car boxyl group, a (lower alkoxyl)carbonyl group, an aralkyl group, a piperidino group, an acyloxy group, an amino group and an amino-lower-alkyl group;
R represents a hydrogen atom or at least one Substitu ents which are the same or different and are Selected from the substituents as defined in R; R" represents a lower alkylene group which may be discontinued by an oxygen atom; Rand Rare the same or different and each represents a hydrogen atom, a lower alkyl group or a hydroxyl lower-alkyl group, or R and R represent, together with a nitrogen atom to which they are bound, a piperidino group or a morpholino group which may be Substituted with a lower alkyl group; m is an integer of 2 to 6; p is an integer of 2 or 3; and X represents the following formula (VII) or (VIII): (VII) N N-R10 (VIII) S N / wherein R' represents a hydrogen atom, a lower alkyl group, an acyl group, a (lower alkoxyl) carbonyl group or a pyridyl group. Furthermore, these and other objects of the present inven tion have been accomplished by the amino alcohol deriva tives represented by formula (2). Moreover, these and other objects of the present invention have been accomplished by the amino alcohol derivatives represented by formula (3).
DETAILED DESCRIPTION OF THE INVENTION
In the present invention, the term "lower" in the "lower alkyl", "lower alkoxyl" and the like means that the carbon number thereof is from 1 to 6. Also, the term "alkylene group which may be discontin ued by an oxygen atom' means that at least two alkylene groups are linked to each other via at least one oxygen atom.
PDMP and its analogues, have been discovered as gly colipid biosynthesis controlling Substances are interesting compounds which also have physiological functions Such as antiviral, antitumor, metastasis inhibition, nerve cell growth enhancing and the like. Structurally, they have 2-amino alcohol as the basic nucleus and at least two asymmetric carbon atoms in the molecule. Since functions of four stereoisomers obtained therefrom are different from each other, it is necessary to develop a means for the Stereose lective Synthesis of these four isomers in Studying relation ship between structure and function of PDMP and its ana logues and developing high active analogues.
AS described above, one aspect of the present invention relates to a proceSS for Stereoselectively Synthesizing the four stereoisomers of PDMP and its analogues using, as the main Starting material, a 2-aminopropanediol derivative which has two asymmetric carbon atoms in its molecule and whose amino group is protected with a urethane type pro tecting group. This process is based on the following new findings.
That is, the stereoselective synthesis of PDMP and its analogues has been achieved by 1) using a chiral compound having two asymmetric carbon atoms in its molecule as the Starting material, 2) introducing a leaving group (a meSyl group or the like) into only primary hydroxyl group among primary and Secondary hydroxyl groups, and then Substitut ing the leaving group with a primary or Secondary amine and 3) constructing all of the reaction Steps as keeping the Stereochemistry.
The present invention will be described according to the following Synthetic Steps. According to the process of the present invention, an optically active aminopropanol derivative represented by formula (1) is used as the starting material. In formula (1), R" is an alkyl group, a cycloalkyl group or an aryl group having from 6 to 15 carbon atoms Such as phenyl or the like, preferably a phenyl group which may be substituted with 1 to 3 Substituents which are the same or different and are Selected from a lower alkyl group, a lower alkoxyl group, a hydroxyl group, a hydroxyl-lower-alkyl group and a nitro group (e.g., a phenyl group, a dimethoxyphenyl group, a dihydroxyphenyl group), and more preferably a phenyl group. P' is an alkyl group having from 3 to 18 carbon atoms Such as a decyl group or an amino-protecting group (e.g., a benzyloxycarbonyl group which may be Substituted with a nitro group, a halogen atom, a lower alkoxyl group, a (lower alkoxyl)phenylazo group or a phenylazo group; an alkoxy carbonyl group containing a Straight, branched or cyclic alkyl group having from 1 to 15 carbon atoms which may be substituted with a fluorenyl group or a methylsulfonyl group; or the like with an amine represented by formula RH in an organic solvent (e.g., ethyl alcohol, N,N-dimethylformamide or the like) (step 2). In the amine represented by formula RH, R represents a group represented by formula (I) to (VI) described above and in formula (I) to (VI), carbon numbers of a cycloalkyl group or a hydroxycycloalkyl group are from 3 to 8 and those of an aralkyl group are from 6 to 20.
Preferably, R is a morpholino group, a (lower alkyl)amino group, a (morpholino-lower alkyl)amino group, a cycloalky lamino group which may be Substituted with a hydroxyl group, a pyrrolidino group which may be Substituted with a hydroxyl group or a hydroxyl-lower-alkyl group, a piper aZino group which may be Substituted with a lower alkyl group, a bis(hydroxyl-lower-alkyl)amino group or a piperi dino group which may be Substituted with a hydroxyl group or a hydroxyl-lower-alkyl group, and more preferably a morpholino group or a pyrrolidino group. In
Step 3, the alkyl group or amino-protecting group which protects the amino group is removed by a usual method Such as catalytic reduction, acid treatment, base treatment or the like to obtain the compound represented by formula (3). Next, the amino group thus formed is acylated with a carboxylic acid represented by formula R''COOH or a reactive derivative thereof Such as an acid halide or acid anhydride of a carboxylic acid or the like to obtain the 2-acylamino alcohol derivative represented by formula (4) (step 4). In the above formula R''COOH, R' is an alkyl or alkenyl group having from 3 to 18 carbon atoms which may have a hydroxyl group at the 2-or 3-position. When the acyl group (R''CO-) to be introduced has 10 carbon atoms, decanoyl chloride or decanoic anhydride is used as the above-described acylating agent. Alternatively, the objective 2-acylamino alcohol derivative represented by formula (4) can be obtained by reacting the compound represented by formula (3) with a carboxylic acid (R'COOH) having from 8 to 16 carbon atoms and a condensing agent usually used in an amido bonding reaction (step 4). Examples of the carboxylic acid include fatty acids and hydroxyl-Substituted fatty acids Such as octanoic acid, 2-hydroxyoctanoic acid, decanoic acid, 2-hydroxy decanoic acid, dodecanoic acid, 2-hydro Xy do de canoic acid, myristic acid, 2-hydroxymyristic acid, palmitic acid, 2-hydroxypalmitic 5,907,039 7 acid and the like. Examples of the condensing agent include dicyclohexylcarbodiimide, water-soluble carbodiimide and the like. Examples of the water-soluble carbodiimide include 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (EDC).
Examples of the amino alcohol derivatives represented by formula (2) include (a) derivative wherein R is an alkyl group or a cycloalkyl group, or a phenyl group which may be Substituted with from 1 to 3 Substituents which are the same or different and are Selected from a lower alkyl group, a lower alkoxyl group, a hydroxyl group, a hydroxyl-lower-alkyl group and a nitro group; and P' is an alkyl group having from 3 to 18 carbon atoms or an amino-protecting group Selected from (i) a benzyloxycarbonyl group which may be Substituted with a nitro group, a halogen atom, a lower alkoxyl group, a (lower alkoxyl)phenylazo group or a phenylazo group and (ii) an alkoxycarbonyl group containing a Straight, branched or cyclic alkyl group which may be Substituted with a fluorenyl group or a methylsulfonyl group, (b) derivatives wherein R is an alkyl group having from 6 to 15 carbon atoms, a cyclohexyl group or a phenyl group; P is a decyl group or an amino-protecting group selected from a benzyloxycarbonyl group, a t-butoxycarbonyl group and an octyloxycarbonyl group; and R is an amino group Selected from a morpholino group, a (lower alkyl)amino group, a (morpholino-lower alkyl)amino group, a cycloalky lamino group which may be Substituted with a hydroxyl group, a pyrrolidino group which may be Substituted with a hydroxyl group or a hydroxyl-lower-alkyl group, a piper aZino group which may be Substituted with a lower alkyl group, a bis(hydroxyl-lower-alkyl)amino group and a pip eridino group which may be Substituted with a hydroxyl group or a hydroxyl-lower-alkyl group, (c) derivatives wherein R is a phenyl group; P is a benzyloxycarbonyl group; and R is a morpholino group, a pyrrolidino group, a hydroxypyrrolidino group, a hydrox ypiperidino group, an N-methylpiperazino group, a dietha nolamino group or a hydroxycyclohexylamino group; and wherein their configuration is (1S,2S), and (d) derivatives wherein R is a phenyl group; P is a benzyloxycarbonyl group; and R is a morpholino group, a pyrrolidino group, a piperidino group, a cyclohexylamino group or a cyclopentylamino group; and wherein their configuration is (1R,2R).
Examples of the amino alcohol derivatives represented by formula (3) include derivatives wherein R is an alkyl group having from 6 to 15 carbon atoms, a cyclohexyl group or a phenyl group; and R is a morpholino group, a (lower alkyl)amino group, a (morpholino-lower alkyl)amino group, a cycloalkylamino group which may be Substituted with a hydroxyl group, a pyrrolidino group which may be Substi tuted with a hydroxyl group or a hydroxyl-lower-alkyl group, a piperazino group which may be Substituted with a lower alkyl group, a bis(hydroxyl-lower-alkyl)amino group or a piperidino group which may be Substituted with a hydroxyl group or a hydroxyl-lower-alkyl group.
According to the present invention, the product of each production Step may be isolated. In Some cases, the objective 2-acylamino alcohol derivative represented by formula (4) can be obtained by using as the Starting material an optically active diol which is the raw material of formula (1), and carrying out the above-described Stepwise reactions in Suc cession without isolating the product of each Step.
The synthesis methods of N-protected -2-aminopropanediols to be used as the raw material of the amino alcohol derivative represented by formula (1) On the other hand, N-protected-C.-aminoketones to be used as the raw material of N-protected -2-aminopropanediols may be Synthesized, for example, by a method in which an N-protected-C.-amino acid is used as the Starting material, and the carboxyl group of the amino acid is converted into an acid chloride and then allowed to undergo Friedel-Crafts reaction with benzene (J. Am. Chem. Soc., 103:6157 (1981)) or a method in which the carboxyl group of the amino acid is treated with an alkyl lithium reagent to convert it into a lithium Salt and then allowed to react with a Grignard's reagent (J. Org. Chem., 54:1866 Chem., 54: (1989 ).
Thus, according to the present invention, optically active substances of PDMP and its analogues having a plurality of asymmetric centers can be Synthesized efficiently by using an N-protected-2-aminopropanol derivative as the Starting material without requiring complex optical resolution. In other words, the present invention is markedly useful, because all of the four stereoisomers of PDMP and its analogues can be Synthesized Stereoselectively. In addition, the novel amino alcohol derivatives of the present invention have plural asymmetric centers and therefore are markedly useful as a synthesis intermediate of PDMP and its ana logues.
The present invention is now illustrated in greater detail by way of the following examples, but it should be under stood that the present invention is not to be construed as being limited thereto. The term "MeOH", "AcOEt", "AcOH' and "DMF' as used hereinafter mean "methanol', "ethyl acetate", "acetic acid" and "N,Ndimethylformamide', respectively.
EXAMPLES Example 1
Synthesis of (1S,2S)-2-benzyloxycarbonylamino-1-phenyl 1,3-propanediol-3-methaneSulfonyl ester:
(1S,2S)-2-Benzyloxycarbonylamino-1-phenyl-1,3-propanediol (21.2g, 70.3 mmol) was dissolved in pyridine (350 ml), and methanesulfonyl chloride (5.6 ml, 72.3 mmol) was added dropwise thereto on an ice bath over a period of 5 minutes. The resulting mixture was stirred for 30 minutes on the ice bath and then overnight at room temperature. After confirming completion of the reaction with TLC (chloroform:methanol=20:1), the solvent was removed by evaporation, and ethyl acetate (500 ml) was added thereto. The residue thus obtained was washed with 1N HCl (250 mlx3 times) and brine (250 ml), and then dried over anhy (1S,2S)-2-Benzyloxycarbonylamino-1-phenyl-1,3-propanediol (15.4g, 51.0 mmol) was dissolved in methylene chloride (150 ml), pyridine (12.1 ml, 149.6 mmol) was added thereto, and then methanesulfonyl chloride (4.5 ml, 58.1 mmol) was added dropwise thereto on an ice bath over a period of 5 minutes. The mixture thus prepared was stirred for 30 minutes on the ice bath and then overnight at room temperature. After confirming completion of the reaction with TLC (chloroform:methanol=20:1, n-hexane:ethyl acetate=1:1), water (100 ml) and chloroform (50 ml) were added thereto. The resulting organic layer was washed with each 100 ml of 1N hydrochloric acid, water, a saturated Sodium bicarbonate Solution and water in this order, dried over anhydrous sodium sulfate and then filtered. The solvent was removed by evaporation, and 100 ml of a mixture of n-hexane and ethyl acetate (2:1) was added thereto and allowed to Stand overnight. The crystals thus precipitated were collected by filtration and washed with a mixture of n-hexane and ethyl acetate (2:1) to obtain the objective compound as white crystals (16.56 g, yield: 85.7%). (1S,2S)-2-Benzyloxycarbonylamino-1-phenyl-1,3-propanediol-3-methanesulfonyl ester (9.68 g, 25.5 mmol) was dissolved in ethanol (50 ml), morpholine (9.8 ml, 112.6 mmol) was added thereto at room temperature, and the obtained mixture was stirred at 40 C. for 3 days. After confirming completion of the reaction with TLC (chloroform:methanol=20:1, n-hexane:ethyl acetate=1:2, ethyl acetate), the Solvent was removed by evaporation, and then water (50 ml) and ethyl acetate (150 ml) were added thereto. The resulting organic layer was washed with a Saturated Sodium bicarbonate Solution, water and brine in this order, dried over anhydrous Sodium Sulfate and then filtered. The solvent was removed by evaporation and the resulting residue was purified by Silica gel column chroma tography (n-hexane:ethyl acetate=1:2) to obtain the objec tive compound as a colorless oily material (3.61 g, yield: 38.1%).
TLC Rf: 0.32 (CHC1: Me OH = 20:1), 0.12 (n-Hexane: AcOEt=1:2) H-NMR (CDC1) Synthesis of (1R,2R)-2-benzyloxycarbonylamino-3-morpholino-1-phenyl-1-propanol:
(1R,2R)-2-Benzyloxycarbonylamino-1-phenyl-1,3-propanediol-3-methaneSulfonyl ester (1.21 g, 3.19 mmol) was dissolved in N,N-dimethylformamide (6 ml), morpho line (1.11 g, 12.8 mmol) was added thereto at room temperature, and the mixture thus obtained was stirred at 40 C. for 24 hours. After confirming almost completion of the reaction with TLC (chloroform: methanol=20:1, n-hexane:ethyl acetate=1:2, ethyl acetate), a Saturated sodium bicarbonate solution (70 ml) and ethyl acetate (100 ml) were added thereto, and the resulting organic layer was washed with water and brine in this order, dried over anhydrous sodium sulfate and then filtered. The solvent was removed by evaporation and the resulting residue was purified by Silica gel column chromatography (n-hexane:ethyl acetate=1:2) to obtain the objective com pound as a colorless oily material (507.5 mg, yield: 43.0%). Example 5 Synthesis of (1S,2S)-2-amino-3-morpholino-1-phenyl-1-propanol:
(1S,2S)-2-Benzyloxycarbonylamino-3-morpholino-1-phenyl-1-propanol (438.8 mg, 1.19 mmol) was dissolved in methanol (10 ml), 10% palladium-carbon (126.5 mg, 10.0 mol %) was added thereto, and the mixture thus obtained was stirred overnight at room temperature in an atmosphere of hydrogen. After confirming completion of the reaction with TLC (chloroform: methanol=9:1 and 7:3), palladium carbon was removed by filtration and the resulting filtrate was concentrated to obtain the objective compound as a colorless oily material (275.6 mg, yield: 98.5%).
TLC Synthesis of (1S,2S)-2-amino-3-morpholino-1-phenyl-1-propanol:
(1S,2S)-2-Benzyloxycarbonylamino-3-morpholino-1-phenyl-1-propanol (3.82 g, 10.3 mmol) was dissolved in methanol (10 ml), ammonium formate (2.6 g., 41.3 mmol) and 10% palladium-carbon (888.5 mg, 8.09 mol %) were added thereto, and the mixture thus obtained was stirred overnight at room temperature. After confirming completion of the reaction with TLC (chloroform:methanol=9:1 and 7:3), palladium-carbon was removed by filtration and the resulting filtrate was concentrated to obtain the objective compound as a colorless oily material (2.34g, yield: 99.0%). (1S,2S)-2-Amino-3-morpholino-1-phenyl-1-propanol (1.33 g, 4.0 mmol) was dissolved in methanol (4 ml), and decanolyl chloride (0.82 ml, 4.0 mmol) was added thereto in the presence of triethylamine (668.0 ul, 4.8 mmol) under ice cooling. Thirty minutes thereafter, almost completion of the reaction was confirmed with TLC (ethyl acetate, chloroform:methanol=20:1, chloroform:methanol=7:3), and then methanol (30 ml) was added thereto and allowed to stand for 90 minutes. After concentration of the reaction Solution under a reduced pressure, a Saturated Sodium bicar bonate Solution (20 ml) was added thereto, and extraction was conducted with ethyl acetate (50 ml). The resulting organic layer was washed with water (20 ml) and brine (20 ml), dried over anhydrous Sodium Sulfate and then concen trated under a reduced pressure to obtain an oily material (853.5 mg). The oily material thus obtained was purified by Silica gel column chromatography (ethyl acetate) to obtain the objective compound as a colorless oily material (930.5 mg, yield: 59.6%).
TLC Synthesis of (1S,2S)-2-decanoylamino-3-morpholino-1-phenyl-1-propanol:
(1S,2S)-2-Amino-3-morpholino-1-phenyl-1-propanol (84.9 mg, 0.270 mmol) was dissolved in tetrahydrofuran (4 ml), decanoic anhydride (109.2 mg, 0.334 mmol) was added thereto in the presence of triethylamine (80.0 ul, 0.575 mmol) under ice cooling, and the mixture thus obtained was Stirred for one day at room temperature. After confirming almost completion of the reaction with TLC (ethyl acetate, chloroform: methanol=20:1, chloroform: methanol=7:3), ethyl acetate (30 ml) and a Saturated Sodium bicarbonate Solution (20 ml) were added thereto, and the resulting organic layer was washed with water (20 ml) and brine (20 ml), dried over anhydrous Sodium Sulfate and then concen trated under a reduced pressure to obtain an oily material (130.8 mg). The thus obtained oily material was purified by Silica gel column chromatography (ethyl acetate) to obtain the objective compound as a colorless oily material (37.2 mg, yield: 40.5%). Synthesis of (1S, 2S)-2-decanoylamino-3-morpholino-1-phenyl-1-propanol:
(1S,2S)-2-Benzyloxycarbonylamino-1-phenyl-1,3-propanediol-3-methanesulfonyl ester (9.5g, 25.1 mmol) was dissolved in ethanol (50 ml) on an oil bath (40° C.), morpholine (8.7 ml, 100 mmol) was added thereto, and the mixture thus obtained was stirred at 40 C. for 3 days. After confirming almost completion of the reaction with TLC (n-hexane:ethyl acetate=1:2), the Solvent was removed by evaporation under a reduced pressure. Ethyl acetate (100 ml) was added to the resulting residue, and the crystals thus precipitated were removed by filtration. The resulting filtrate was washed with a Saturated Sodium bicarbonate Solution (50 ml), water (50 mlx2 times) and brine (50 ml) and then dried over anhydrous sodium sulfate. The solvent was removed by evaporation under a reduced preSSure to obtain an oily material (13.7 g).
Methanol (50 ml) and 10% palladium-carbon (2.3 g, 8.6 mol %) were added to the oily material, and vigorously Stirred overnight in an atmosphere of hydrogen. After confirming completion of the reaction with TLC (ethyl acetate, chloroform: methanol=9:1, chloroform:methanol= 7:3), palladium-carbon was removed by filtration and the resulting filtrate was concentrated to obtain an oily material (9.33 g).
The oily material thus obtained was dissolved in methanol (25 ml), triethylamine (4.2 ml, 30 mmol) was added thereto, and then decanoyl chloride (5.15 ml, 25 mmol) was added dropwise thereto under ice cooling. Thirty minutes thereafter, it was confirmed that the reaction was almost completed with TLC (ethyl acetate, chloroform: methanol= 20:1, chloroform:methanol=7:3), and then methanol (20 ml) was added thereto and allowed to stand for 30 minutes. The reaction Solution was concentrated under a reduced pressure, a saturated sodium bicarbonate solution (50 ml) was added thereto, and extraction was conducted with ethyl acetate (150 ml). The resulting organic layer was washed with water (40 mlx3 times) and brine (40 ml), dried over anhydrous Sodium Sulfate and then concentrated under a reduced pres sure to obtain an oily material (9.73 g). Thereafter, the oily material was purified by Silica gel column chromatography (ethyl acetate) to obtain the objective compound as a col orless oily material (4.35 g, yield: 44.6%). (1S,2S)-2-Amino-3-morpholino-1-phenyl-1-propanol (141.5 mg, 0.600 mmol) was dissolved in methylene chlo ride (6 ml), 2-hydroxydecanoic acid (100 mg, 0.531 mmol) and N-hydroxysuccinimide (150.8 mg, 1.131 mmol) were added thereto, and the mixture thus obtained was Stirred at room temperature for 15 minutes. 1-Ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (134.0 mg, 0.699 mmol) was added thereto on an ice bath and Stirred overnight. After confirming almost completion of the reaction with TLC (ethyl acetate, chloroform:methanol= 20:1), ethyl acetate (30 ml) was added thereto, the resulting organic layer was washed with a 5% citric acid solution (15 ml), a Saturated Sodium bicarbonate Solution (15 ml) and water (15 ml) in this order and dried over anhydrous sodium Sulfate, the Solvent was removed by evaporation under a reduced preSSure. The crude product thus obtained was purified by Silica gel column chromatography (ethyl acetate, chloroform:methanol=20:1) to obtain the objective com pounds as colorless oily materials (15.6 mg as the (1S,2S, 2S) compound and 20.0 mg as the (1S,2S,2R) compound).
In this case, absolute configuration of the objective com pounds were identified by carrying out the same Synthetic procedure using (2R)-2-hydroxy decanoic acid as the raw 1743, 140.8, 128.4, 127.7, 126.0, 75.2, 72.0, 66.9, 59.9, 54.4, 51.0, 34.8, 31.8, 29.4, 29.2, 24.8, 22.6, 14 140.8, 128.4,127.7, 126.0, 75.2, 72.2, 66.9, 60.1, 54.4, 50.8, 34.8, 31.8, 29.4, 29.3, 29.2, 24.6, 22.6, 14.1 Example 11
Synthesis of (1S, 2S)-2-decanoylamino-3-(Nmethylpiperazino)-1-phenyl-1-propanol:
(1S,2S)-2-Benzyloxycarbonylamino-1-phenyl-1,3-propanediol-3-methanesulfonyl ester (1.81 g, 4.78 mmol) was dissolved in ethanol, N-methylpiperazine (1.92 g, 19.2 mmol) was added thereto, and the mixture thus obtained was stirred at 40 C. for 3 days. After completion of the reaction, the Solvent was removed by evaporation under a reduced preSSure, a Saturated Sodium bicarbonate Solution was added thereto, and extraction was conducted with chloroform. The resulting organic layer was dried over anhydrous Sodium sulfate and filtered, and then the solvent was removed by evaporation. Next, the extract was dissolved in methanol, 10% palladium-carbon was added thereto and a hydrogen gas was introduced under Stirring vigorously. After comple tion of the reaction, palladium-carbon was removed by filtration, the Solvent was removed by evaporation under a reduced pressure, methanol was added to the resulting residue, and decanoyl chloride was further added thereto on an ice bath in the presence of triethylamine. After comple 5,907,039 13 tion of the reaction, the Solvent was removed by evaporation under a reduced preSSure, a Saturated Sodium bicarbonate Solution was added thereto, and extraction was conducted with chloroform. The organic layer thus obtained was dried over anhydrous Sodium Sulfate and filtered, and the Solvent was removed by evaporation. The extract was purified by Silica gel column chromatography (chloroform:methanol= 9:1) to obtain the objective compound as a colorless oily material (10.0 mg). Synthesis of (1S,2S)-2-decanoylamino-3-((2S)-2-hydroxymethylpyrrolidino)-1-phenyl-1-propanol:
H-NMR (
The objective compound (89.6 mg) was prepared as a colorless oily material in the same manner as in Example 11, except that (2S)-2-hydroxymethylpyrrolidine was used in place of N-methylpiperazine.
H-NMR (CDC1) Synthesis of (1S,2S)-2-decanoylamino-3-(3-hydroxypyrrolidino)-1-phenyl-1-propanol:
The objective compound (a mixture having a diastere omer ratio of 1:1, 88.3 mg) was prepared as a colorless oily material in the same manner as in Example 11, except that 3-hydroxypyrrollidine was used in place of N-methylpiperazine. 'H-NMR (CDC1) 8: 7.36-7.24 (5H, , 1410, 140.9, 128.3, 127.5, 127.4,125.9, 75.3, 75.1, 71.1, 71.0, 63.7, 57.6, 53.6, 53.5, 52.6, 36.7, 34.7,318, 29.4, 29.3, 29.2, 29.0, 25.6, 22.6, 14.0 Example 14 Synthesis of (1S,2S)-2-decanoylamino-3-pyrrollidino-1-phenyl-1-propanol:
The objective compound (92.2 mg) was prepared as a colorless oily material in the same manner as in Example 11, except that pyrrollidine was used in place of N-methylpiperazine. 1274,125.9, 75.4, 57.9, 55.2, 52.3, 36.7, 31.8, 29.3, 29.2, 29.0, 25.6, 23.6, 22.6, 14.0 Example 15 Synthesis of (1S,2S)-2-decanoylamino-3-(3-hydroxymethylpiperidino)-1-phenyl-1-propanol:
The objective compound (a mixture having a diastere omer ratio of 1:1, 246.5 mg) was prepared as a colorless oily material in the same manner as in Example 11, except that 3-hydroxymethylpipe ridine was used in place of N-methylpiperazine. The objective compound (40.6 mg) was prepared as a colorless oily material in the same manner as in Example 11, except that cyclohexylamine was used in place of N-methylpiperazine. Synthesis of (1S,2S)-2-decanoylamino-3-(4-hydroxycyclohexylamino)-1-phenyl-1-propanol:
The objective compound (12.0 mg) was prepared as a colorless oily material in the same manner as in Example 11, except that 4-hydroxycyclohexylamine was used in place of N-methylpiperazine.
"H-NMR (CDC1) Synthesis of (1S,2S)-2-(2-hydroxy-n-octanoylamino)-3-morpholino-1-phenyl-1-propanol:
(1S,2S)-2-Amino-3-morpholino-1-phenyl-1-propanol was prepared in the same manner as in Example 11, except that morpholine was used in place of N-methylpiperazine. 173.9, 140.8, 1284, 127.7, 126.0, 75.2, 72.2, 66.9, 60.1, 54.4, 50.8, 34.8, 31.6, 29.0, 24.5, 22.5, 14.0 Example 20
Synthesis of (1R,2S)-2-decanoylamino-3-(4-hydroxypiperidino)-1-phenyl-1-propanol: The objective compound (204.2 mg) was prepared as white Solid in the same manner as in Example 11, except that (1R,2S)-2-benzyloxycarbonylamino-1-phenyl-1,3-propanediol-3-methaneSulfonyl ester was used in place of (1S,2S)-2-benzyloxycarbonylamino-1-phenyl-1,3-prop a ne diol-3-methane Sulfonyl e Ster, and 4-hydroxypipe ridine was used in place of N-methylpiperazine. 1748, 1410, 128.8, 128.1, 126.4, 74.5, 65.1, 58.2, 51.2, 50.9, 50.7, 36.9, 32.6, 32.3, 29.9, 29.8, 29.7, 29.6, 26.0, 23.0, 14.6 
; MS (FAB): 405 (M+H)"
Example 23
Synthesis of (1R,2S)-2-decanoylamino-3-diethylamino-1-
The objective compound (L-erythro compound) was pre pared in the same manner as in Example 11, except that (1R,2S)-2-benzyloxycarbonylamino-1-phenyl-1,3-propanediol-3-methaneSulfonyl ester was used in place of (1S,2S)-2-benzyloxycarbonylamino-1-phenyl-1,3-propanediol-3-methaneSulfonyl ester, and diethylamine was used in place of N-methylpiperazine. Synthesis of (1S,2R)-2-decanoylamino-3-diethylamino-1-
The objective compound (D-erythro compound) was pre pared in the same manner as in Example 11, except that (1S,2R)-2-benzyloxycarbonylamino-1-phenyl-1,3-propanediol-3-methaneSulfonyl ester was used in place of (1S,2S)-2-benzyloxycarbonylamino-1-phenyl-1,3-propanediol-3-methaneSulfonyl ester, and diethylamine was used in place of N-methylpiperazine.
H-NMR (CDC1) 8:
Coincided with the data of Example 23. Synthesis of (1R, 2R)-2-benzyloxycarbonylamino-3-pyrrolidino-1-phenyl-1-propanol (1R,2R)-2-Benzyloxycarbonylamino-1-phenyl-1,3-propanediol-3-methaneSulfonyl ester (1.52 g, 4.01 mmol) was dissolved in DMF (8 ml), pyrrolidine (1.14 g, 16.03 mmol) was added thereto, and the mixture thus obtained was stirred at 40 to 50° C. for 18 hours. Ethyl acetate (100 ml) was added thereto, and the resulting organic layer was washed with a saturated sodium bicarbonate solution (70 ml), water (70 ml) and brine (70 ml) in this order and then dried over anhydrous sodium sulfate. The solvent was removed by evaporation under a reduced pressure, and the crude product thus obtained was purified by Silica gel column chromatography (chloroform:methanol=20:1) to obtain the objective compound as a colorless oily material 140.8, 136.5, 128.4,128.2, 128.0, 127.8, 127.4, 126.1, 75.7, 66.6, 58.1, 55.2, 53.4, 23.6 Example 32
Synthesis of (1R, 2R)-2-benzyloxycarbonylamino-3-cyclopentylamino-1-phenyl-1-propanol:
(1R,2R)-2-Benzyloxycarbonylamino-1-phenyl-1,3-propanediol-3-methaneSulfonyl ester (1.21 g, 3.19 mmol) was dissolved in DMF (6 ml), cyclopentylamine (1.09 g, 12.8 mmol) was added thereto, and the mixture thus obtained was stirred at 40 to 50° C. for 32 hours. Further, cyclopentylamine (0.51 g, 5.99 mmol) was added thereto, and the obtained mixture was stirred overnight at 40 to 50 C. After confirming almost completion of the reaction with TLC (ethyl acetate), the reaction solution was mixed with ethyl acetate (100 ml) and the resulting organic layer was washed with a saturated sodium bicarbonate solution (70 ml), water (70 ml) and brine (70 ml) in this order and then dried over anhydrous sodium sulfate. The solvent was removed by evaporation under a reduced preSSure, and the crude product thus obtained was purified by Silica gel column chromatography (chloroform: methanol=20:1) to obtain the objective compound as a colorless oily material 1607, 1410, 136.4, 128.4, 128.2, 128.0, 127.8, 127.3, 125.6, 76.3, 66.6, 59.9, 54.7, 53.5, 49.9, 34.1, 33.2, 33.1, 32.7, 23.8, 23.6, 23.4 Example 33
Synthesis of (1R,2R)-2-benzyloxycarbonylamino-3-piperidino-1-phenyl-1-propanol:
(1R,2R)-2-Benzyloxycarbonylamino-1-phenyl-1,3-propanediol-3-methaneSulfonyl ester (1.21 g, 3.19 mmol) was dissolved in DMF (6 ml), piperidine (1.09 g, 12.8 mmol) was added thereto, and the mixture thus obtained was stirred at 40 to 50° C. for 24 hours. After confirming almost completion of the reaction with TLC (ethyl acetate, chloroform:methanol=20:1), ethyl acetate (100 ml) was added thereto, and the resulting organic layer was washed with a saturated sodium bicarbonate solution (70 ml), water (70 ml) and brine (70 ml) in this order and then dried over anhydrous sodium sulfate. The solvent was removed by evaporation under a reduced pressure, and the crude product thus obtained was purified by Silica gel column chromatog raphy (ethyl acetate) to obtain the objective compound as a colorless oily material (795.4 mg, yield: 68.0%). 1559, 140.8, 136.4, 128.5, 128.3, 128.1, 127.9, 127.4, 126.3, 75.7, 66.7, 60.5, 55.8, 51.7, 26.1, 23.9 Example 34 Synthesis of (1R, 2R)-2-benzyloxycarbonylamino-3-cyclohexylamino-1-phenyl-1-propanol:
(1R,2R)-2-Benzyloxycarbonylamino-1-phenyl-1,3-propanediol-3-methaneSulfonyl ester (1.21 g, 3.19 mmol) 5,907,039 19 was dissolved in DMF (6 ml), cyclohexylamine (1.29 g, 13.0 mmol) was added thereto, and the mixture thus obtained was stirred at 40 to 50° C. for 2 days. Further, cyclohexylamine (0.62 g., 6.25 mmol) was added thereto, and the obtained mixture was stirred overnight at 40 to 50° C. After confirm ing almost completion of the reaction with TLC (ethyl acetate, chloroform:methanol=20:1), ethyl acetate (100 ml) was added thereto, and the resulting organic layer was washed with a saturated sodium bicarbonate solution (70 ml), water (70 ml) and brine (70 ml) in this order and then dried over anhydrous sodium sulfate. The solvent was removed by evaporation under a reduced pressure, and the thus obtained crude product was purified by Silica gel column chromatography (ethyl acetate) to obtain the objec tive compound as a colorless oily material (750.0 mg, yield: 61.5%).
TLC 136.4, 128.4, 128.2, 128.0, 127.8, 127.3, 125.7, 76.3, 66.6, 56.8, 54.7, 49.6, 47.0, 34.7, 33.5, 33.3, 33.0, 25.9, 25.4, 25.0, 24.8, 24.7 Example 35 Synthesis of (1S,2S)-2-t-butoxycarbonylamino-3-morpholino-1-phenyl-1-propanol:
(1S,2S)-2-t-Butoxycarbonylamino-1-phenyl-1,3-propanediol was meSylated in the same manner as in Example 1 and a morpholine Substitution reaction was conducted in the same manner as in Example 3 to obtain the objective compound as a colorless oily material (yield: 63%). Synthesis of (1S,2S)-2-decanoylamino-3-morpholino-1-phenyl-1-propanol using (1S,2S)-2-t-butoxycarbonylamino 3-morpholino-1-phenyl-1-propanol as the raw material:
(1S,2S)-2-t-Butoxycarbonylamino-3-morpholino-1-phenyl-1-propanol (49.9 mg, 0.149 mmol) was dissolved in methylene chloride (1 ml), and trifluoroacetic acid (1 ml) was added thereto under ice cooling. Thirty minutes thereafter, completion of the reaction was confirmed with TLC (chloroform:methanol=9:1), ether (3 ml) was added thereto, and the Solvent was removed by evaporation under a reduced pressure. The colorless oily material thus obtained was acylated in the same manner as in Example 7 to obtain the objective compound as a colorless oily material (48.8 mg, yield: 82.2%). the solvent was removed by evaporation, water (50 ml) and ethyl acetate (100 ml) were added thereto, and the resulting organic layer was washed with water and brine in this order, dried over anhydrous sodium sulfate and then filtered. The Solvent was removed by evaporation, and the resulting residue was purified by Silica gel column chromatography (chloroform:methanol=20:1) to obtain the objective com pound as a colorless oily material (242.2 mg, yield: 13.2%). 8: 156.0,140.7, 1364, 128.5, 128.3, 128.1, 127.9, 127.5, 126.2, 75.3, 66.8, 59.6, 55.1, 54.1, 52.1, 45.9 Example 38 Synthesis of (1S,2S)-2-benzyloxycarbonylamino-3-((2S)-2-hydroxymethylpyrrolidino)-1-phenyl-1-propanol:
(2S)-2-Hydroxymethylpyrrolidine (323.3 mg, 3.20 mmol) was dissolved in ethanol (12 ml), and the obtained mixture was added dropwise to a methylene chloride solution (3 ml) of (1S,2S) -2-benzyloxycarbonylamino-1-phenyl-1,3-propanediol-3-p-bromobenzenesulfonyl ester (782 mg, 1.50 mmol). Two days after stirring at 45° C., almost completion of the reaction was confirmed with TLC (chloroform:methanol=9:1, ethyl acetate:2-propanol=2:1), the Solvent was removed by evaporation, and the resulting residue was purified by Silica gel column chromatography (ethyl acetate:2-propanol=7:3) to obtain the objective com pound as a colorless oily material (79.5 mg, yield: 13.8%). 1410, 136.5, 128.4,128.3, 128.0, 127.8, 127.5, 125.8, 75.4, 66.6, 66.4, 63.7, 58.0, 56.2, 55.4, 27.0, 23.8 Example 39
Synthesis of (1S,2S)-2-benzyloxycarbonylamino-3-(3-hydroxypyrrolidino)-1-phenyl-1-propanol: (1S,2S)-2-Benzyloxycarbonylamino-1-phenyl-1,3-propanediol-3-methanesulfonyl ester (2.60 g, 6.86 mmol) was dissolved in ethanol (20 ml), 3-hydroxypyrrolidine (1.19 g, 13.68 mmol) was added thereto, and the mixture thus obtained was stirred at 45 C. for 5 days. After confirming almost completion of the reaction with TLC (chloroform:methanol=9:1), the solvent was removed by evaporation, and the resulting residue was purified by Silica gel column chromatography (chloroform:methanol=9:1, ethyl acetate:methanol=9:1) to obtain the objective com pound as a colorless oily material (527.1 mg, yield: 20.8%).
TLCRf 136.7, 128.8, 128.6, 128.3, 128.2, 127.8, 126.4, 75.4, 75.2, 71.3, 67.0, 64.0, 58.0, 54.2, 54.1, 53.8, 34.9 5,907,039 21 Example 40 Synthesis of (1S,2S ) -2-benzyloxycarbonylamino-3-pyrrolidino-1-phenyl-1-propanol: (1S,2S)-2-Benzyloxycarbonylamino-1-phenyl-1,3-propanediol-3-methaneSulfonyl ester (1.21 g, 3.19 mmol) was dissolved in DMF (6 ml), pyrrolidine (0.91 g, 12.8 mmol) was added thereto, and the obtained mixture was stirred at 40° C. for 24 hours. Ethyl acetate (100 ml) was added thereto, and the resulting organic layer was washed with a saturated sodium bicarbonate solution (70 ml), water (70 ml) and brine (70 ml) in this order and then dried over anhydrous sodium sulfate. The solvent was removed by evaporation under a reduced pressure, and the crude product thus obtained was purified by Silica gel column chromatog raphy (chloroform:methanol=20:1) to obtain the objective compound as a colorless oily material (983.1 mg, yield: 87.0%). Example 41
Synthesis of (1S, 2S) -2-benzyloxycarbonylamino-3-(3-hydroxymethylpiperidino)-1-phenyl-1-propanol: (1S,2S)-2-Benzyloxycarbonylamino-1-phenyl-1,3-propanediol-3-methaneSulfonyl ester (2.43 g., 6.41 mmol) was dissolved in ethanol (20 ml), 3-hydroxymethylpiperidine (1.47g, 12.78 mmol) was added thereto, and the mixture thus obtained was stirred at 45 C. for 5 days. After confirming almost completion of the reaction with TLC (chloroform:methanol=9:1), the solvent was removed by evaporation, and the resulting residue was purified by Silica gel column chromatography (chloroform:methanol=20:1, ethyl acetate:methanol=20:1) to obtain the objective compound as a colorless oily material (293.3 mg, yield: 11.5%).
TLCRf 140.7, 136.4, 128.5, 128.3, 128.1, 127.9, 127.5, 126.2, 75.4, 75.3, 66.7, 65.7, 65.6, 60.4, 60.3, 60.2, 58.2, 57.5, 55.7, 55.1, 52.0, 38.8, 38.7, 26.6, 24.7, 14.2 Example 42
Synthesis of (1S,2S)-2-benzyloxycarbonylamino-3-(4-hydroxypiperidino)-1-phenyl-1-propanol: (1S,2S)-2-Benzyloxycarbonylamino-1-phenyl-1,3-propanediol-3-methanesulfonyl ester (273.6 mg, 0.722 mmol) was dissolved in ethanol (3 ml), sodium iodide (119.2 mg, 0.795 mmol) and 4-hydroxypiperidine (171.5 mg, 1.70 mmol) were added thereto, and the mixture thus obtained was stirred at room temperature for 4 days. After confirming almost completion of the reaction with TLC (chloroform:methanol=9:1), 4-hydroxypiperidine (157.0 mg, 1.55 mmol) was added thereto, and the obtained mixture was stirred at 45 C. for 2 days. The solvent was removed by evaporation, and the resulting residue was purified by Silica gel column chromatography (chloroform:methanol= 20:1) to obtain the objective compound as a colorless oily material (112.6 mg, yield: 40.6%). H-5B); 'C-NMR(CDC1) 8: 156.1, 140.7, 136.4, 128.5, 128.3, 128.1, 127.9, 127.5, 126.2, 75.4, 66.9, 66.8, 66.7, 59.5, 52.2, 51.9, 34.4 Example 43
Synthesis of (1S,2R) -2-benzyloxycarbonylamino-3-(4-hydroxypiperidino)-1-phenyl-1-propanol:
(1S,2R)-2-Benzyloxycarbonylamino-1-phenyl-1,3-propanediol-3-methanesulfonyl ester (270.0 mg, 0.712 mmol) was dissolved in ethanol (3 ml), 4-hydroxypiperidine (287.8 mg, 2.85 mmol) was added thereto, and the mixture thus obtained was stirred at 45 C. for 2 days. After confirming almost completion of the reaction with TLC (chloroform:methanol=9:1), the solvent was removed by evaporation, and the resulting residue was purified by Silica gel column chromatography (chloroform:methanol=20:1) to obtain the objective compound as a colorless oily material (170.9 mg, yield: 62.5%).
TLC Rf: 0.24 (CHCl:MeOH-9:1)
Example 44
Synthesis of (1R,2S)-2-benzyloxycarbonylamino-3-(4-hydroxypiperidino)-1-phenyl-1-propanol: (1R,2S)-2-Benzyloxycarbonylamino-1-phenyl-1,3-propanediol-3-methanesulfonyl ester (273.6 mg, 0.722 mmol) was dissolved in ethanol (3 ml), 4-hydroxypiperidine (291.7 mg, 2.89 mmol) was added thereto, and the mixture thus obtained was stirred at 45 C. for 2 days. After confirming almost completion of the reaction with TLC (chloroform:methanol=9:1), the solvent was removed by evaporation, and the resulting residue was purified by Silica gel column chromatography (chloroform:methanol=20:1) to obtain the objective compound as a colorless oily material (184.3 mg, yield: 66.5%).
TLC Rf: 0.24 (CHCl:MeOH-9:1); Example 45 Synthesis of (1R,2R)-2-benzyloxycarbonylamino-3-(4-hydroxypiperidino)-1-phenyl-1-propanol: (1R,2R)-2-Benzyloxycarbonylamino-1-phenyl-1,3-propanediol-3-methanesulfonyl ester (295.6 mg, 0.780 mmol) was dissolved in ethanol (3 ml), 4-hydroxypiperidine (315.1 mg, 3.12 mmol) was added thereto, and the mixture thus obtained was stirred at 45 C. for 2 days. After confirming almost completion of the reaction with TLC (chloroform:methanol=9:1), the solvent was removed by evaporation, and the resulting residue was purified by Silica gel column chromatography (chloroform:methanol=20:1) to obtain the objective compound as a colorless oily material (179.7 mg, yield: 60.0%). H-5B); 'C-NMR(CDC1) 8: 156.1, 140.7, 136.4, 128.5, 128.3, 128.1, 127.9, 127.5, 126.2, 75.4, 66.9, 66.8, 66.7, 59.5, 52.2, 51.9, 34.4 Example 46
Synthesis of (1S,2S)-2-benzyloxycarbonylamino-3-diethanolamino-1-phenyl-1-propanol: 26 (2S,3S)-2-Benzyloxycarbonylamino-1,3-octadecanediol 1-methanesulfonyl ester (514.4 mg, 1.003 mmol) was dis solved in a mixture of methylene chloride and methanol (2:1.5 ml), morpholine (348 ul, 4.00 mmol) was added thereto at room temperature, and the mixture thus obtained was stirred at 40°C. Three days thereafter, morpholine (100 ul, 1.15 mmol) was further added thereto, and the obtained mixture was stirred at 40 C. for 3 days. The solvent was removed by evaporation under a reduced preSSure, a Satu rated sodium bicarbonate solution (20 ml) was added thereto, and extraction was conducted with chloroform (30 ml). The resulting organic layer was dried over anhydrous Sodium Sulfate and then filtered. The solvent was removed by evaporation under a reduced pressure and the resulting residue was purified by Silica gel column chromatography (n-hexane:ethyl acetate=1:3) to obtain the objective com pound as a colorless oily material (50.7 mg, yield: 10.1%). (2S,3S)-2-Benzyloxycarbonylamino-1-morpholino-3-octadecanol (59.2 mg, 0.117 mmol) was dissolved in a mixture of methylene chloride and methanol (1:1, 2 ml), 10% palladium-carbon (21.3 mg, 17.0 mol %) was added thereto, and the mixture thus obtained was stirred in an atmosphere of hydrogen. Three hours thereafter, palladium carbon was removed by filtration, and the filtrate was concentrated to obtain white crystals (39.7 mg). The white crystals (39.7 mg, 0.107 mmol) were dissolved in a mixture of methylene chloride and methanol (1:1, 2 ml), triethy lamine (39.0 ul, 0.280 mmol) was added thereto, decanoyl chloride (48.0 ul, 0.234 mmol) was added dropwise thereto under ice cooling, and the mixture thus obtained was Stirred at room temperature for 20 hours. The solvent was removed by evaporation under a reduced preSSure, and the obtained residue was purified by Silica gel column chromatography (ethyl acetate:methanol=40: 1) to obtain the objective com pound as a colorless oily material (13.9 mg, yield: 22.6%). TLC R f: 0.44 (CHC1: Me OH = 20:1), 0.36 (AcOEt:MeOH=40:1); 'H-NMR (CDC1) 8: 5.80 (1H, d,
